Immobilization of hydrophobic peptidic ligands to hydrophilic chromatographic matrix: a preconcentration approach.
This study presents a methodology for covalent attachment of hydrophobic peptidic ligands to hydrophilic chromatographic matrices with improved coupling efficiency. Preconcentration was introduced through the use of polyethylene glycol (PEG)-based crosslinkers. Immobilization of model hydrophobic peptide pep12 (ITLISSEGYVSS) to hydrophilic silica-amine matrix was investigated in the absence/presence of PEG-based linker. The effect of linker densities 14.2, 27.6, and 56.4 μmol/g beads on coupling efficiency was investigated. Whereas a ligand coupling efficiency of 67% was obtained in the absence of the linker, incorporating PEG-based linker at low densities allowed a 30% increase in the coupling efficiency. Although the heterobifunctional crosslinker, maleimide-PEG-NHS (N-hydroxysuccinimide) ester, can be used to couple thiol-bearing ligands to amine-functionalized matrices, no method is available for quenching free amine moieties on the matrix after ligand immobilization. The efficacy of acylating agents, acetyl chloride and oxalyl chloride, in blocking free amine groups when immobilizing the model peptide pep14 (CITLISSEGYVSSK) to silica-amine matrix using maleimide-PEG-NHS ester crosslinker was investigated. Because oxalyl chloride was nonreactive to maleimides, it allowed successful coupling of pep14 to the maleimide termini of the linkers. Adsorption studies between pep14-immobilized microspheres and human immunoglobulin M (hIgM) suggested retention of ligand activity and a 95% decrease in nonspecific binding of proteins to the matrix.